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ABSTRACT 


The invention relates to a compound, and pharmaceutically 
acceptable salts, having the formula I: 



wherein: 

R represents an alkyl or alkynyl group having 1-4 carbon 
atoms, or a phenyl group optionaUy substituted by C1.4 
alkyl, ^ylthio, alkoxy, halogen, nitro, acylamino, 
methylsulfonyl or roelhylenedioxy, or represents 
leirahydronaphthyl, 

R^ represents hydrogen, Irifiuoro (Cj.^) alkyl. alkyl or 
alkynyl, 

X represents hydrogen, alkyl having 1-4 carbon atoms, 
alkoxy, trifluoroalkyi hydroxy, halogen, melhylthio or 
aralkoxy, 

R^ represents: 

a Cl-ClO alkyl group, 

a phenyl group optionally substituted by one or more of 

the following groups: 
a Cl^lO alkyl group, 
a halogen group, 
a nitro group, 
hydroxy group, 
and/or an alkoxy group. 

29 Claims, No Drawings 
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4-PHENYLPIPERroiNE COMPOUNDS FOR 
TREATING DEPRESSION 

The present invention relates to a group of tri-substituled, 
4-phenylpiperidines, to a process for preparing such 5 
compounds, to a medicament comprising such compounds, ■ 
and to the use of such compounds for the manufacture of a 
medicament. 

The compound paroxetine, trans-4-(4'-fluorophenyl)-3- 
(3',4'-methylene dioxyphenoxymethyl) piperidine having 
the formula below: 


F 



15 


20 


N 
I 

H 


is known and has been used in medicaments for treating, 
amongst other ailments, depression. 

Paroxetine has been used as a therapeutic agent in the 
form of a salt with phannaceutically acceptable acids. The 
first clinical trials were conducted with the acetate salt. 
, A known useful salt of paroxetine is the hydrochloride. 30 
This salt is considered to be the active substance in several 
marketed pharmaceutical products, e.g. Paxil or Seroxat. A 
number of forms of paroxetine hydrochloride have been 
described: 

the anhydrous form in several crystalline modifications 35 
(PCTAppl. WO 96/24595); 

the hydratcd form — a hcmihydrate (EP 223403) and in the 
solvated forms. 

The comparison of behaviour between anhydrous and 
hydrated form of paroxetine hydrochloride is described in 40 
the Intl. Journal of Pharmaceutics 42, 135-143 (1988). 

EP 223403 di.sclo.ses paroxetine hydrochloride hcmihy- 
drate and pharmaceutical compositions based thereon. 

Most of these known salts of paroxetine have unsuitable 
physico-chemical characteristics for ensuring safe and efiB- 45 
cient handling during production thereof and formulation 
into final forms, since they arc unstable (acetate, maleate) 
and possess undesirable hygroscopicity. 

Furthermore their formation by crystallization from both 
aqueous or non-aqueous solvents is generally low-yielded 50 
and troublesome as they usually contain an undefined and 
unpredicted amount of bound solvent which is difScalt to 
remove. 

The crystalline paroxetine hydrochloride hemihydrate 
approaches these problems, but as stated in WO 95/16448, 55 
its limited photostability causes undcsired colouration dur- 
ing classical wet tabletting procedure. 

Moreover, crystalline paroxetine hydrochloride hemihy- 
drate exhibits only limited solubility in water. 

It has been generally suggested that where the aqueous 60 
solubility is bw, for example less than 3 mg/ml, the disso- 
lution rate at in vivo administration could be rate-limiting in 
the absorption process. The aqueous solubility of the par- 
oxetine hcmihydrate at room temperature exceeds this 
threshold by a relatively small margin. 65 

An object of the present invention is to provide a com- 
pound with impro\'ed characteristics. 


2 

According to a first aspect, the present invention com- 
prises a compound, and phannaceutically acceptable salts, 
having the formula I: 



R represents an alkyl or alkynyl group having 1-4 carbon 
atoms, or a phenyl group optionally substituted by Cj.^ 
alkyl, alkyllhio, alkoxy, halogen, nilro, acylamioo, 
melhylsulfonyl or methylenedioxy, or represents 
leu-ahydronaphthyl, 

R^ represents hydrogen, trifluoro (C^^) alkyl, alkyl or 
alkynyl, 

X represents hydrogen, alkyl having 1-4 carbon atoms, 
alkoxy, trifluoro alkyl, hydroxy, halogen, melhyllhio or 
aralkoxy, 

R^ represents: 

a Cl-ClO alkyl group, 

a phenyl group optionally substituted by one or more of 

the following groups: 
a Cl-ClO alkyl group, 
a halogen group, 
a nitro group, 
hydroxy group, 
and/or an alkoxy group. 
The inventors have found that these compoimds exhibit 
good stability and very high solubility. This yields the 
advantage that high concentrations of the compound are 
obtainable in small volumes. 

The R group is preferably the 3,4 melhylenedioxyphenyl 
group of the formula: 



The X group is preferably a fluorine group auached to 
position 4 in the phenyl ring. 

The R^ group preferably represents a C1-C4 alkyl group, 
and most preferably represents a C1-C2 alkyl group in order 
to provide an optimum solubility. 

The compounds can have a solubility at about 20** C. of 
at least about 10 mg/ml water, preferably haviiig a solubility 
in water of at least 100, for example 500 and most preferably 
of at least 1000 mg/ml water. 

According to a second aspect of the present invention, 
there is provided a process for preparing a compound as 
above, comprising the steps of mixing together a 4 phe- 
nylpiperidine compoimd, a salt and/or a base thereof having 
the formula II: 
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20 


wherein: 

R represents an alkyl or alkynyl group having 1-4 carbon 
atoms, or a phenyl group optionally substituted by 
alkyl, alkylthio, alkoxy, halogen, nitro, acylamino. 
methylsulfonyl or mcthylenedioxy, or represents 
leirahydronaphthyl, 

Ri represents hydrogen, Uifluoro (Cj.4) alkyl, alkyl or 
alkynyl, 

X represents hydrogen, alkyl having 1-4 carbon atoms, 
alkoxy, irifluoroalkyl, hydroxy, halogen, methylthio or 
aralkoxy, 

with a sulfonic acid of the general formula R2-SO3H, 
wherein Rj represents: 

a Cl-ClO alkyl group, 

a phenyl group optionally substituted by one or more of 

he following groups: 
a Cl-ClO alkyl group, 
a halogen group, 
a nitro group, 
a hydroxy group, and/or • 

an alkoxy group. 40 

to form a solution, followed by separating the compound 
formed from this solution. 

The compounds of the invention can be prepared from the 
free base of the 4 phcnylpiperidine, having the formula II, 
this preferably being paroxetine, by treatment with a sul- 
fonic acid as defined above in a suitable solvent lo form a 
solution of the desired acid addition salt, whereafter Ibis is 
precipitated out of the solution. 50 

The equation for paroxetine free base and sulfonic acids 
is as follows: 


The forming of a solution may preferably proceed at 
teniperatures from about 0" C. to the boiling point of the 
solvent. 

Optionally, the solution may be purified by treatment of 
activated charcoal, silica gel, kiesclguhr or other suitable 
cpaterials. 

Alternatively, the solution of a salt of the invention can be 
formed by dissolution of a salt of 4 phenyl piperidine having 
the formula II with an organic sulfonic acid. 

For example the compounds of the invention may be 
prepared from a paroxetine C1-C5 carboxylate, such as the 
^ acetate, by addition of corresponding organic sulfonic acid 
to the solution of the said carboxylate, as follows: 




55 
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N .HO— S— R2 

I II 
H O 

According to a third aspect of the present invention, there 
is provided a compotmd obtainable by this process. 

According to a fourth aspect of the present invention there 
is provided the above compound for use as a medicament 
and, according to a fifth aspect, a medicament comprising 
this compound, and lo the use thereof for treating 
depressions, obsessive compulsive disorders, panic 
disorders, bulimia, anorexia, pain, obesity, senile demcntial, 
migraine, anorexia, social phobia, depressions arising from 
pre-menstrual tension. 

According to a sixth aspect of the present invention, there 
is provided the use of a compound of the invention as a 
reagent in further syntheses. More ^ecifically, the com- 
pounds of the present invention can be used as a start reagent 
for forming further acid addition salts, for example for 
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providing further paroxetine acid addition salts, by reacting 
with a suitable regent, i.e. with a corresponding acid. For 
example, the formation of paroxetine maleate according to 
the present invention proceeds by the following equation: 


base, to form (liberate) free bases of the corresponding 
compounds. As exemplified on paroxetine, the reaction 
proceeds according to the equation: 


r > 



CHjSO^Na 


fonnation of paroxetine acetate proceeds as follows: 



35 


The free bases liberated from the compounds of the 
present invention have surprisingly higher purity than if 
prepared by known methods which is especially important in 
case of their use for production of pharmaceuticals. 

Accordingly, the new compounds of the first aspect of the 
invention can also form hydrates and/or K>lvales by a 
contact with a corresponding reaction partner, i.e. with water 
and/or with a solvent. Examples of such further salts, 
hydrates and solvates, for example these of paroxetine, are 
the: 


+ HOAC- 


40 


45 


hydrochloride 

hydrobiomide 

hydroiodide 

acetate 

propionate 

maleate 

fumarate 


oxalate 

Kucdnate 

tartrate 

citrate 

cmbonate 

hemibydrate 

hydrate . 


- di hydrate 
trihydraie 
hexahydnite 
mcthaaolate 
ethsnolatc 


50 


55 


N .HOAc 
I 


This is an advantageous route, since by using the sub- 
stantially pure sulfonic acid salts according to the present 
invention as a start reagent, the preparation of a further salt, 
as above, results in this further salt having a high purity. The 
inventors have shown that such salts have a surprisingly 
high purity. 

Similarly, the compounds of the present invention can 
react with a base, such as an. inorganic and/or an organic 


60 


65 


The inventors have shown that such salts have a surpris- 
ingly high purity. / J . 

Examples of bases which can be employed m the prepa- 
ration of the free bases arc: sodium hydroxide, potassium 
hydroxide, calcium hydroxide, ammonium hydroxide, 
sodium carbonate, methylamine. dimethylamine, 
trielhylamine, pyridine and such like. 

Since the compounds according to the present invention 
exhibit high solubility, they can be dosed, for example 
injected, in a high concentration, low volume solution, this 
method of dosing being particularly advantageous with 
certain patients, such as manic depressives and such like, i.e. 
patients who are unable or unwilling to swallow medicine. 

The compounds of the present invention can be formu- 
lated into various types of pharmaceutical compositions for 
treatment of humans and animals. Pharmaceutical compo- 
sitions according to the present invention comprise a com- 
pound of the invention alone or together with a phamiaceu- 
tically acceptable carrier or diluent. The preferred 
formulations arc those for oral administration (tablets, 
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capsules) but formulations for parenteral or topical admin- 
istration arc also within the scope of the invention. The high 
water solubility of the compounds of the invention enables 
high dissolution rates in solid dosage forpis based on the 
compounds of the invention to be obtained, during the in 
vitro release a^ well as good bioavailability after peroral 
application in vivo. 

The tablets containing compounds of the present inven- 
tion can be prepared both by table tting procedure in which 
water is present (e.g. aqueous granulation) as well as by 
tabletting processing it which water is absent (direct 
compression, dry granulation) and may be coated by any 
suitable means of coating. 

The present invention will now be further elucidated by 
way of the following examples and results. 

EXPERIMENTAL 

A seeding crystal of paroxetine methane sulfonate was 
made as follows: 

2.7 g (8.2 mmol) of paroxetine was dissolved in 
15 ml of hot ethanol. 

1 .0 g (10.4 mmol) of methanesulfonic acid in 
15 ml of ethanol was added and the mixture was cooled to 
room temperature. When the mixmre had reached room 
temperature the mixture was put in the freezer at -20® C 
overnight. No crystal line compound was obtained. The 
mixture was evaporated to dryness leaviug an oil. After 1 
month at room temperature a waxy solid was obtained. 
Part of this solid was taken apart and the rest was 
dissolved in 

10 ml of EtOAc. The waxy crystals were added and the 
mixture was put in the freezer at -20** C. overnight A 
white crystalline product was precipitated. After filtration 
and drying in a vacuumoven 

2.5 g (5.9 mmol) of paroxetine methane sulfonate was 
obtained. 
Yield 72% 

This seeding crystal was subsequently used in following 
examples 1 and 3. 

EXAMPLES 
Example 1 

Paroxetine methane sulfonate from paroxetine 

To a solution of 433 g (132 mmol) of paroxetine, pre- 
pared by the procedure disclosed in U.S. Pat. No. 4,007,196, 
12.7 g (132 mmol) of methane sulfonic acid was added to 
150 ml of boiling ethyl acetate. The mixture was left at room 
temperature for 2 hours. Subsequently the mixture was 
placed overnight at -20** C, with a seeding crystal The 
obtained solid was filtered off and washed with 
50 ml of ether. The obtained white solid was dried overnight 

in a vacuumoven. 
47.1 g (111 mmol) of product 
ricld99.5% '. . 

Analytical characterization of the compoimd obtained is 
shown in Table 1. The purity of the compound obtained was 
98% (HPLQ. 

Example 2 

Paroxetine Benzene Sulfonate From Paroxetine 

3.8 g (11.5 mmol) of paroxetine was dissolved in 
10 ml of hot ethylacetaie. 
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1.82 g (11.5 mmol) of anhydrous benzcnesulfonic acid was 
added. The mixture was left at room temperature for 2 h. 
The mixture was evaporated to dryness and dissolved in 
dichloromethane, and evaporated again to dryness leaving 
5 an oil. This oil was solidified through high vacuum (0.1 
mmHg) evaporation leaving 

5.0 g (13 mmol) of an off while solid. To this solid was 
added 

5 ml of acetone and the suspension was stirred for 5 minutes 
10 during which a white suspension was obtained. The solid 
was filtered off and dried under vacuum. 

4.8 g (9.9 mmol) of product was obtained. 
Yield 85%. 

Analytical characterization of the compound obtained is 
15 shown in Table 1. The purity of the compound obtained was 
99.4% (HPLC). 

Example 3 

Paroxetine p-toluene Sulfonate From Paroxetine 

5.0 g (15 mmol) of paroxetine was dissolved in 
25 ml of hot ethylacelate. 

2.9 g (15 mmol) of p-toluenesulfonic acid was added. The 
25 mixmre was left at room temperature for 2 h and subse- 
quently put in the freezer, with a seeding crystal, for 14 h. 
The solid was filtered off and washed once with 

10 ml of n-hexane. The obtained white solid was dried 
overnight in a vacuumoven. 
30 4.8 g (10 mmol) of a white solid was obtained, 
rield 67% 

Analytical characterization of the compound obtained is 
shown in Table 1, The purity of the compound obtained was 
99.4% (HPLC). 

35 

Example 4 

Paroxetine p-chlorobenzene Sulfonate From 
Paroxetine 

40 

1.1 g (3.3 mmol) of paroxetine was dissolved in 
3 ml of hot ethyiacetate. 

0.76 g (3.3 mmol) of 90% p-chlorobenzenesulfonic acid was 
added. The mixture was left at room temperature for 1 h 
45 and washed with 

5 ml of water. The organic layer was dried with Na2S04, 
filtered and evaporated to dryness leaving 

15 g (2.9 mmol) of an off white solid. 
Tield 88% 

50 Analytical characterization of the compound obtained is . 
shown in Table 1. The purity of the compound obtained was 
99.4% (HPLQ. 

Example 5 

55 

Paroxetine Maleate From Paroxetine Methane 
Sulfonate 

1.0 g (2.4 mmol) of paroxetine methane sulfonate in 
60 5 ml of hot water. To this solution was added 

032 g (2.8 mmol) of maleic acid. The mixture was placed 
at 4" C. overnight after which a solid with a yellow oil was 
precipitated op the bottom of the flask. The solid/oil was 
filtered off and washed 3 times with 
55 10 ml of ether and dried in a vacuumoven. 

0.8 g (2.0 mmol) off while crysuls were obtained 
rield 85% 
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The purity of the compound obtained was 99^% (HPLQ. 
Example 6 

Paroxetine Acetate From Paroxetine Methane ^ 
Sulfonate 

1.0 g (2.4 mmol) of paroxetine methane sulfonate in 
5 ml of hot iso-propanol. To this solution was added 
0.2 g (3.2 mmoi) of acetic add. The mixture was placed at lO 
4** C. overnight after which a solid was precipitated. The 
solid was filtered off and washed 3 times with 
10 ml of ether and dried in a vacuumoven. 
0.5 g (1.3 mmol) off while crystals were obtained 

Yield 54% 15 
The purity of the compound obtained was 99^% (HPLQ. 
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TABLE 1-continued 


Example 7 

Paroxetine free base from paroxetine methane 
sulfonate 

10.0 g (24.0 mmol) of paroxetine methane sulfonate in 
150 ml of water and 

200 ml of ethyl acetate. To this was added 

12.4 g (31 mmol) of an aqueous 10 wt % NaOH solution and 

the suspension was stirred for 15 minutes. The layers were 

separated and the aqueous layer was extracted once with 
50 ml of ethyl acetate. The combined organic layers are 

washed once with 
100 ml of water and dried over Na2S04. The Na2S04 was 

filtered off and washed once with 
50 ml of ethyl acetate. The ethyl acetate was evaporated ofif, 

leaving 

7.5 g (22.8 mmol) of an oily product. 
Yield 95% 

The purity of the compound obtained was 99.5% (HPLQ. 
A number of the compounds obtained were analysed, the 
results being shown in tables 1-5 below: 

TABLE 1 

Charscierization of salts of paroxetine with cortain organic acids 

R - CH, (paiDxctine meth&ne sulfonate): 
m.p.: 142*'-144'* C 

• DSC curve (closed pan, 10*" C./min): onset 145.8' C 79.0 1/g 
LR spectrum ( KBi, in cnj-^, 531, 546. 777, 838, 931, 962, 1038, 
1100, 1 169. 1208, 1469, 1500. 1515, 1615. 2577, 2869, 2900, 3023. 

' IH-NMR (ppm): 1.99 (br d, H^^, IH): 2.27 (ddd, Hs.„ IH); 
2.48-XG5 (m, H„ IH); Z82-2.92 (m. H^, CH,, 4H); 295-3.20 
(m, 11^, 2H); 3.47 (dd, H,, IH); 3^8-3.74 
(m.H3^, Hfc„ Ht3H): 5.88 (ic, nT-2H); 6.10 (dd, H«., IH); 6.33 
(d. Ha-, IH): 6.61 (d. R,-, IH); 7.09 (dd. H^.. H,^ 2H); 7.22 (dd Hy, 
Iltf., 2H); 8.85 (br d, NH.^ IH); 9.11 (br d, NH^ IH). 
13C.NMR (ppm): 30.0 (s, C^); 39J (s, C,); 39.5 (s. CJ; 41.7 (s, SQ; 
44.6 (s, C^y, A6JS (s, Ca); 67.4 (s, C,): 97.8 (s, Cj-,); 201.2 
(», Cr-); 105.4 (s, CaO; 107^ (»» C,-); 115.8 (d, C,.. C,); 128.4 
(s. C;^, C^; 137.1 (8. C,.); 142.0 (s, CJ; 148.2 (s. 153.7 (s, C,,); 

J6li(d^C^ 

' K- CgUj (paroxetine benzene sulfonate): 
m.p.: SS'-^" C 

IR spcctium (KBt, in can'* *^ w. aia. y29. ws. 

1007, 1029, 1121, 1179, 1229, 1443, 1471, 1486, 1514, 1600, 3628, 2557, 

2842, 3029. 

IH-NMR (ppm): 1.90 (bi d, H,^. IH); 2.10-2.28 (m, H,^, IH); 
2.38-2.52 (m, H„ IH); Z82 (ddd, H^ 3H); 3.02-3.18 (m, H^.^ 
Iltoo 3.37 (dd, H,. IH); 3.48 (d, H„ 1H>, 3.60-3.82 (m, Hj^, 
H^, 2H); 5S7 (s, H7-, 2H); 6.06 (dd, H^, IH); 6.29 (d, Hj-. IH); 6.60 
(d, H,., IH); 6.90 (dd, U„ H,, 2H); 7J)4 (dd, Hj, H^, 2H); 7.40 


20 


25 


30 
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Characterization of salts of paroxetine with coitain organic aculs 
R.SO5H 

(d, ArH, 3H); 7.S4 (d, SArH, 2H); 8,81 (br d, NH,^ 3H); 9.04 (br d. 
NH„. IH). 

13C-NMR (ppm): 29.9 (s, C,); 39.2 (s, Cj); 41,5 (s, Cj; 44.8 (s. C^); 

47.0 (s, Cj); 67.3 (s, C,); 97.9 (&, C,-); 101.2 (s. C,.); 105.5 (s, C;., ) 

107.8 (s, C3-,>, 115.7 (d, C3., Cj,); 125.9 (s, Q); 128.8 (s, C^); 128.8 
(s, Qs. Cj,); 130.6 (», C„); 137.1 (s, C,.); 141.9 (s, Cj); 144.1 (s, C,); 
148.2 (s, Cs-,); 153.7 (s. C,-,); 161.8 (s, C4,). 

R •* P-CH3CQH4 (paroxetine p-toluene sulfonate): 
m.p.: 148M50'' C. 

DSC curve (closed pan, 10* C/min): onset IS]. 6* C, 71.6 I/g. 

IR spectium (KBr, in cm"*); 529, 557, 673, 771, 800, 814, 921, 936, 

1000, 1Q3P, 1100, 1157, 1136, 1229, 1471, 1486, 1507, 1600, 2557, 2829. 

3029. 

IH-NMR (ppm): 1.89 (br d, Hs^, 3H); 2.10-150 (m, H^^ Hj, CHj, 
5H); 2.82 (ddd, a,lH); 2.97-3.18 (m, H^^, H^,, 2H); 3.36 (dd,H7lH); 
3.48 (dd, H7. IH); 3.52-3.77 (m, Hj^, H^^^, 2H); 5.87 (s, H^. 2H); 6.06 
(dd. IH); 6.28 (d, H^^ IH); 6.59 (d, Hj., IH); 6.90 (dd, Hy, 
H5., 2H); 7.05 (dd, Hy, H<s., 2^5*. 7.24 (d. CH, ArH, 2H); 7.83 
(d, SArH, 2H); 8.91 (br d, NH.,. IH); 9.17 (br d, NH„, IH). 
13C-NMR (ppm): 213 (s, C^)\ 29.9 (s, C5); 39.2 (s, Cj); 41 J (s, C4); 
44.7 (s, Ca); 46.S (s, CJ; 673 (s, C7); 97J (s, C^-,); 101.1 (s, Ct-',); 
105.5 (s, Cs-,); 107.8 (s, C5O; 115.6 (d, Cj, Cj,); 125.8 (s, Q,); 129,0 
(5, Cg, Ci,); 129.1 (s, Ctt); 137.2 (s, C^m); 140.8 (s, C^; 141 J (s. C,); 

143.9 (s. CJ; 148.2 (s. Ca-J; 153.8 (s, Cj-O; 161.8 (d, 0*0- 
R " P-CIC0H4 (paroxetine p-chlorobenzcne sulfonate):- 
m.p.: 75'"80' C 

LR spcdium (KBr, in cm"*): 486, 557. 643, 736, 821, 1000. 1029, 1086, 
1114, 1186. 122i9, 1471, 1486, 1514, 1600, 3657. 2857, 3029. 
IH-NMR (ppm): 1.91 (br d, H^^, IH); 2.15 (ddd. n3„, IH); 2.37-2.52 
(m. H3. IH); 2.81 (ddd, H4, IH); 2.93-3.21 (m, Hj^. H^, 2H); 337 
(dd, H7, IH): 3.49 (d, H^, IH). 3.61-3.81 (m, H^^, H^^, 2H); 5.8S 
(s, H7-. 2H); 6.Q5 (dd, H<,-, IH); 6.27 (d. Hj-. IH); 6.59 (d. H,-, IH); 6.91 
(dd. H,. H3, 2H): 7.03 (dd. Hj, H^, 2H); 7.39 (d, OArH, 2EI); 7.86 
(d. SArH, 2H); 8.78 (br d, NH.„ IH); 9.02 (br d, NH„, IH). 
13C-NMR (ppm): 30.0 (s, C5); 393 (s, Cj); 4J.5 (s, CJ; 44.9 (s. Cg); 

47.1 (s. C2); 67.3 (s, C); 97.9 (s. C^,); 101.2 (s, C^-,); 105.5 (t. Cs-.); 
107.9 (5, Cs',y, 115.8 (d, Cj, C,,); 127:6 (s, Q,); 128.8 (s, C^. C^,); 
132.0 (s. Ce); 137,0 (». Ce); 137.2 (s, C4-,); 1^1 -8 («» Q.): 142-0 (a, 
Ce,); 148.2 (s, C-.); 153.6 (s, C^.,); 361.8 (d, C^,). 


45 


The compounds of the invention arc crystalline, with 
40 denned melting points, DSC curves and IR spectra. It cannot 
be excluded that, under different conditions of their forma- 
tion and under specific conditions, they could exist also in 
other crystalline or polymorph modifications which may 
differ from those as described herein. The compounds of the 
invention are also generally very stable and non- 
hygroscopic. 

It should be understood that the present invention com- 
prising add addition salts with organic sulfonic acids are 
substantiaUy free of the bound organic solvent. Preferably, 
the amount of bound organic solvent should be less than 
2.0% (w/w) as calculated on the anhydrous basis. They 
nevertheless may contain crystallization water and also 
unbound water, that is to say water which is other than water 
of crystallization. 

In the following tables 2 and 3, examples of results of 
hygroscopicity tests and stability tests (in comparison with 
known salts of paroxetine) are presented. 


50 


55 


60 


65 


TABLE 2 


Hygroscooidtv of certain salts of paroxetine (40° C. 75% reh hum). 


water content (in %) at 
methane sulfonate 
p-tolucne sulfonate 
hydrochloride 


t-0 

035 
0.70 


1 « 4 weeks 
+0.04 
<0.02 
+2.5 


5,874,' 

11 


TABLE 3 


Solubility of paroxetine salts in 

water (iu mg/ml) 




50* C. 

5 

methane sulfoiute 

>1000 

1300 


p-tolueoe sulfoiute 

>1UUU 

>iUUu 


hydrochloride hcmidhydfate 

4.9 

12.6 

10 

hydrochloride anhydnte 

8.2 

24.2 


TABLE 4 



15 

Stabilitv of oaroxctine lalts bv HPLC f total 

amount 

of detrradation in 


degradation 
20' C 





80" C 


methane sulGooate not observed 


<0.2%, 3 months 

20 


p-toluene sulfonate not observed <0.2%, 3 months 

maleate 0.2%, 12 months >50%, 5 days 


TABLE 5 25 

Solubility of slats of paroxetine in noneQueous solvents fin mg/ml) 
methane sulfonate p-loluenc sulfonate 


Ethanol 

20'* C. 

36 

50 


78" C 

250 

>500 

2-Propanol 

20*0 

7 

14 


82" C. 

330 

>500 

Acetone 

20" C 

5 

16 


56* C 

37 

125 

Ethyl acetate 

20* C. 

2 

22 

77" C 

25 

>500 

o-Hexane 

20" C. 

<j0.05 

<0.05 


69".C 

0.05 

<0.05 


Examples of analytical data of the paroxetine salts and the 40 
free base prepared in Examples 5 to 7 are given in Table 6. 


TABLE 6 


Characterization of salts/free base of ptaoxetine 


paroxetine maleate: 
m.p.; 128-130" C 

IH-NMR (ppm); 1,65-2,00 (m. H^g, 2H); ZOO-2.50 (m, H„ IH); 

2.55-3.15 (m, Hj^, H4, 3H); 3.15-3.75 (m, H^^, 

Hflc,. H7 jHyi 5.S7 H7. 2H); 5.97 (s. H„ 11^; 6.12 

(dd, H^, IH): 6.42 (d. Hj., IH) 6.67 (d, H,^ IH); 6.95-7 J5 

(m, Hj., Hj^ H5., Htf, 41^. 

paroxetiae acetate: 

m.p.; 123-125" C 

IH-NMR (ppm>, 1.70-2.00 (m. tW Hs«» 2H); 1.97 (s, H., 3H); 
2.05-2J?n (m, H,, 1H); Z50-3.00 (m, H^, W^, 3H); 3.a5-3.75 
(m. H2«p H*^ Hy, 3H); 6.05 (», H7-, 2H); 6.28 (dd. IH); 6.58 
(d, H,-. IH); 6.65 (d. H,-, IH); 7.10-7,50 (m, Hy, Hy, R,., H^, 4H). 
paroxetine: 

IH-NMR (ppm): 1.60-ZOO (m. H«, Hsdp 2H); 2^)0-2.35 (m, H„ IH); 
2.40-2.95 (m, H4. Ha^. 3"); 3.15-3.70 (m. II,^ ll^^, 11,, 211): 
'5.67 (s, H„ 2H); 6.11 (dd, H«-, IH); 6.43 (d. Hj., IH); 6.62 (d, H,., IH); 
6.80-7J5 (m, Hj., H,.. H5., H^, 4H). 


It will be clear that Ihe invention is not limited to the 
above description, but is rather determined by the following 
claims. 


12 

We claim: 

1. A compound having the formula: 


F 



N .HO— S— 
H II 


o 

wherein represents C^-Cio alkyl group or a substituted 
or unsubstituted phenyl group wherein the substituents 
arc selected from the group consisting of Cj-Cio alkyl, 
halogen, nitro, hydroxy, alkoxy, and combinations 
thereof. 

2. The compound according to claim 1, wherein the 
group represents a C1-C4 alkyl group. 

3. The compound according to claim 1, wherein the R^ 
group is a Cj-Cj alkyl group. . 

4. The compound according to claim 1, having a solubility 
at about 20** C. of at least about 10 mg per ml water. 

5. The compound according to claim 4, having a solubility 
in water of at least lOCX) mg per ml at about 20** C. 

6. A process, which comprises mixing together a 
compound, a salt, and/or a base thereof, having the formula: 


F 



N 
H 


with a sulfonic acid of the general formula R^-SOjH, 
wherein 

represents Cj-Cjo 6^°^ ^ substimted or 
imsubstimted phenyl group wherein Ihc substituents arc 
selected from the group consisting of Cj-Cip alkyl, 
halogen, nitro, hydroxy, alkoxy, and combinations 
thereof, 

to produce a sulfonate salt compound according to claim 1. 

7. The process according to claim 6, which further com- 
prises mixing together said sulfonate salt compound with a 
reagent selected from the group consisting of hydrochloric 
acid, hydrobromic acid, hydriodic acid, acetic acid, propi- 
onic add, maleic acid, fumaric acid, oxalic acid, succinic 
add, tartaric add, dlric add, embonic add/pamoic acid, 
sulfuric acid, water, methanol, and ethanol, to form a salt or 
solvate of said reagent. 

8. The process according to claim 7, wherein the salt of 
said reagent is produced and is recovered as a solid having 
a purity of at least 90 wt %. 

9. The process according to claim 7, wherein said reagent 
65 is maleic acid; said mixing produces paroxetine naaleate; and 

which further comprises recovering said paroxetine maleate 
in a purity of at least 98%. 


5,874,447 
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10. The process according to claim 7, wherein said 
rcagenl is acetic add; said mixing produces paroxetine 
acelale; and which further comprises recovering said par- 
oxetine acetate in a purity of at least 98%. 

11. A process according to claim 6, which further com- 
prises mixing together said sulfonate salt compound with at 
least one of an organic or an inorganic base to form a free 
base thereof. 

12. The process according to claim 11, wherein the base 
Ls selected from the group consisting essentially of: sodium 
hydroxide, potassium hydroxide, calcium hydroxide, ammo-, 
nium hydroxide, sodium carbonate, methylamine, 
dimethylamine, Iriethylamine, and pyridine. 

13. The process according to claim 11, further comprising 
isolating said free base in a purity of at least 95%. 

14. The process according to claim 13, wherein said 
isolated free base has a purity of at least 98%. 

15. The compound produced by the process according to 
claim 6. 

16. A pharmaceutical composition comprising a therapeu- 
tically effective amount of a compound according to claim 
1 and at least one pharmaceutically acceptable carrier or 
diluent. 

17. The pharmaceutical composition according to claim 
16, wherein said composition is a solid dosage form. 

18. A method for treating depression, obsessive/ 
compulsive disorders, panic disorders, bulimia, anorexia, 
pain, obesity, senile dementia, migraine, or social phobias, 
which comprises administering to a patient in need thereof 
a therapeutically effective amount of the compound as 
claimed in claim 1. 

19. The method according to claim 18, wherein said 
patient is a human. 

20. The method according to claim 18, wherein said 
method comprises administering an effective antidepressant 
amount of said compound to a patient suffering from depres- 
sion. 

21. A compound of the following formula: 



22. A pharmaceutical composition comprising a therapeu- 
tically effective amount of a compound of the following 
formula: 


20 


14 


10 


15 



CH2— O 



.HO— S— R2 


wherein R- is methyl, ethyl, benzyl, p-chlorobenzyl, or 
tolyl; and 

a pharmaceutically acceptable carrier or diluent. 

23. The pharmaceutical composition according to claim 
22, wherein said' composition is for oral administration. 

24. The pharmaceutical composition according to claim 
22, wherein is methyl. 

25. The pharmaceutical composition according to claim 
25 24, wherein said composition is a solid dosage form. 

26. The pharmaceutical composition according to claim 
25, wherein said composition is a tablet. 

27. A method of treating depression, obsessive/ 
compulsive disorders or panic disorders which comprises 
administering to a patient in need thereof an effective 
amount of a compound of the following formula: 


35 


40 


45 



wherein R' is methyl, ethyl, benzyl, p-chlorobenzyl, or 
tolyl. 

50 28. The method according to claim 27, wherein R^ is 
methyl. 

29. The method according to claim 28, wherein an effec- 
tive antidepressant amount is administered to said patient. 
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maceutically acceptable acid, are disclosed. 

The novel compoimds are useful in the treatment of 
anoxia, migraine, ischemia and epilepsy. 
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PIPERIDINE COMPOUNDS AND THEIR 
PREPARATION AND USE 

The present application is a division of our prior-filed 5 
copening application, Ser. No. 337,301, filed Apr. 13, 
1989, now U.S. Pat. No. 5,017,585, issued May 21, 1991, 
which in turn is a continuation-in-part of Ser. No. 
106,154, filed Oct. 8, 1987. now U.S. Pat. No. 4,877,799, 
issued Oct. 31, 1989. 10 

The present invention relates to therapeutically ac- 
tive piperidine compounds, a method of preparing the 
same and to pharmaceutical compositions comprising 
the compounds. The novel compounds are useful in the 
treatment of anoxia, ischemia, migraine and epilepsy. 15 

It is well known that accumulation of calcium in the 
brain cells (calcium overload) is seen after periods of 
uncontrolled hyperactivity in the brain, such as af^er 
convulsions, migraine, anoxia and ischemia. As the con- 
centration of calcium in the cells is of vital importance 20 
for the regulation of cell function, an uncontrolled high 
concentration of the cell calcium will lead to, or indi- 
rectly cause the symptoms and possibly also the degen- 
erative changes combined with the above diseases. 

Therefore calcium overload blockers selective for 25 
brain cells will be useful in the treatment of anoxia, 
ischemia, migraine and epilepsy. 

Well known calcium antagonists such as nifedipine, 
verapamil and diltiazem have activity against pheri- 
pheral calcium uptake, e.g. in blood vessels and the 30 
heart, however have shown only very low activity 
against calcium overload in brain cells. 

Accordingly it is- an object of the invention to pro- 
vide novel compounds having activity against calcium 
overload in brain cells. 35 

The novel compounds of the invention are piperidine 
compounds having the general formula I 



(I) 


CHiYRJ 


when is 3,4-methylenedioxy phenyl, aryl or 
heteroaryl optionally substituted with one or more 
Ci.6-alkyl, Ci^-alkoxy, Cs-s-alkylene, Cs-s-cycloal- 
kyl or aralkoxy, and at the same time X is hydrogen 
or halogen 

and salts thereof with a pharmaceutically acceptable 
acid. 

Preferred compounds of formula I are compounds 
wherein, 

R^ is 3.4-methylcnedioxyphenyl. optionally substi- 
tuted with halogen or Ci^-alkoxy or phenyl substi- 
tuted with C3.5-alkylene, and/or R> is straight or 
branched Ci.g-alkyl, and/or X is hydrogen, halo- 
gen, trifluoromcthyl or Ci-6-alkoxy. 
Aryl is intended to mean carbocylic aromatic rings. 

preferably phenyl. 
Heteroaryl is intended to mean mono or fused dicy- 
clic rings of up to 12 carbon atoms including one or 
more heteroatoms. 

Examples of such salts include inorganic and organic 
acid addition salts such as hydrochloride, hydrobro- 
mide, sulphate, phosphate, acetate, fumarate, maleate, 
citrate, lactate, tartrate, oxalate, or similar pharmaceuti- 
cally-acceptable inorganic or organic acid addition 
salts. 

The invention also relates to a method of preparing 
the above mentioned compounds. These methods com- 
prise 

a) reacting a compound having the general formula II 


ill) 


40 



CH2YR3 


wherein R3, X and Y have the meanings defined above, 
45 with a compound having the the general formula R'-Z 
, wherein Z is a leaving group such as halogen and Ri 
has the meaning defined above, or 

b) reacting a compound having the general formula 
III 


50 

wherein 

R3 is 3,4-methylenedioxyphenyl, aryl or heteroaryl 
which are optionally substituted with one or more 
halogen, Cj^-alkoxy, optionally substituted aryl- 
oxy or aryl-Ci^-alkoxy, cyano, mono or poly halo- 55 
genated Ci-^-alkyl, Ci-e-alkenyl, Ci^-alkyl, C3-5- 
alkylene or trifluoromcthyl groups, 

Ri is straight or branched Ci-g-alkyl unsubstituted or 
substituted with one or more cyano, ester, dialkyl- 
amino, hydroxy, amido, halogeno, substituted or 60 
unsubstituted piperidino, morpholino. thiomor- 
pholino, dioxolanyl, tetrahydrofuranyl, Ci-s- 
alkoxy or C3.8 cycloalkyl groups, 

X is hydrogen, halogen, trifluoromcthyl, hydroxy, 
cyano or Ci.8-alkoxy, 65 

Y is O or S; 

provided that Ri is not unsubstituted Ci^-alkyl, C1.6- 
alkoxy-C[^-alkyl or C^s-cycloalkyl-Cj^-alkyl, 



am 


CH22 


wherein R' and X have the meanings defined above, 
and Z is a leaving group, with a compound having the 
the general formula R^-YH, wherein Y is O or S and R3 
has the meaning defined above, or 
c) reacting a compound having the general formula I, 
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soraes are done at 0'-4* C The homogenate is centri- 
(1) fuged at lOOOXg for 10 min and the resulting superna- 
tant is re^entrifuged at 18000X g for 20 min. This pellet 
(P2) is resuspended in 0.32M sucrose (5 ml per g of 
5 original tissue) with a teflon pestle. 

Aliquots (0.050 ml) of this crude synaptosomal sus- 
^„ YP3 pension are added to glass tubes containing 0.625 ml of 

^ ' NaCl buffer (136 mM NaCl. 4 mM KCl, 0.35 mM 

CaCJ:. 1.2 mM MgCb, 20 mM Tris HCl. 12 mM glu- 
10 cose, pH 7.4) and 0.025 ml of various drug solutions in 
48% EthanoL The tubes are pre-incubated for 30 min on 
ice and then for 6 min at 37' C. in a water balh. 
The uptake is immediately initiated by adding 0.4 ml 
wherein X. Ri, R3 and Y have the meanings defined of ^^CaCl2(specific activity =29-39 Ci/g; 0.5 O/assay), 
above, with bromine, and optionally thereafter forming 15 in 145 mM NaCI for non-depolarized samples and in 145 
a salt with a pharmaceutically acceptable acid. mM KCl for depolarized samples. The incubation is 

The pharmacological properties of the compounds of continued for 15 s. 
the invention can be illustrated by determining their The uptake is terminated by rapid filtration through 
capability to inhibit calcium uptake into brain synapto- GF-C glass fiber filters which are washed three times 
somes. 20 with 5 ml of a cold solution containing 145 mM KCl, 7 

PRINCIPLE EGTA and 20 mM Tris HQ, pH 7.4. The amount 

jvii ^irx^c radioactivity on the filter disc is determined by liquid 

Depolarization of neuronal membranes leads to an scintillation spectrometry, 
opening of so-called 'voltage operated calcium chan- tttct n 

nels' (VOC) in the membranes which allows a massive 25 TEST PROCEDURE 

influx of calcium from the extracellular space. A crude Test substances are dissolved in 10 ml of 48% ethanol 
sjTiaptosomal preparation (so-called P2 fraction) con- at a concentration of 0.44 mg/ml. Dilution are made in 
tains small vesicles surrounded by neuronal membrane 48% ethanol. Experiments are performed in quadrupli- 
and it is possible in such a preparation to study a depo- cate. Controls for depolarized and nondepolarized sam- 
larization-induced opening of VOC. In the present 30 pies are included in the assay and test substances are 
model ^^Ca influx is induced in the synaptosomes by only tested in depolarized samples, 
depolarization with elevated potassium concentrations* 

and the effect of test substances on this stimulated up- RESULTS 
take is studied (Nachshen. D. A. and Blaustein, M. P.. Test values are given as MEC (minimal effective 
Mol. Pharmcol.. 16, 579 (1979)). 35 concentration, ^g/ml), which inhibit stimulated uptake 

AccAV significant different (P<0.05, Student's t-test) 

^^^^^ from control. 

A male Wistar rate is decapitated and the cerebral Test results obtained by testing some compounds of 
cortex removed and homogenized in 10 ml of ice-cold the present invention are given in the following table 1. 
0.32M sucrose using a glass homogenizer with a teflon 40 
pestle. AH subsequent steps for isolation of synapto- 


TABLE I 


3,4-trans 


^CH20R3 



r3 


OPTIC MEC 
FORM ^tg/ml 


-(CH2)3CH3 


Br 


O^ -^F 
CH2 


(-) 0.3 
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TABLE I-continued 


8 


X 



Br 


ing humans, in accordance with conventional methods 

The compounds of the invention, together with a of galenic pharmacy, 
conventional adjuvant, carrier, or dilueai, and if desired 45 Conventional excipients are such pharmaceutically 
in the form of a pharmaceutically-acceptable acid addi- acceptable organic or inorganic carrier substances suit- 
tion salt thereof, may be placed into the form of phar- able for parenteral or enteral application which do not 
maceutical compositions and unit dosages thereof. In deleteriously react with the active compounds, 
such forms they may be employed as solids, such as Examples of such carriers are water, salt solutions, 
tablets or filled capsules, or liquids, such as solutions, 50 alcohols, polyethylene glycols, polyhydroxyethox- 
suspensions, emulsions, elixirs, or capsules filled with ylated castor oil, gelatine, lactose, amylose, magnesium 
the same, all for oral use; in the form of suppositories for stearate, talc, silicic acid, fatty add moooglycendes and 
rectal administration; or in the form of sterile injectable diglycerides, pentaerythritol fatty acid esters, faydrox- 
solutions for parenteral (including subcutaneous) use. ymethylcellulose and polyvinylpyrrolidone. 
Such pharmaceutical compositions and unit dosage 55 The pharmaceutical preparations can be sterilized 
forms thereof may comprise conventional ingredients in and mixed, if desired, with auxiliary agents, emubifiers, 
conventional proportions, with or without additional salt for influencing osmotic pressure, buffers and/or 
active compounds or principles, and such unit dosage coloring substances and the like, which do not deleteri- 
forms may contain any suitable effective calcium over- ously react with the active compounds, 
load blocking amount of the active ingredient commen- 60 For parenteral application, particularly suitable are 
surate with the intended daily dosage range to be em- injectable solutions or suspensions, preferably aqueous 
ployed. Tablets containing ten (10) milligrams of active solutions with the active compound dissolved in 
ingredient or, more broadly, ten (10) to hundred (100) polyhydroxylated castor oil. 
miliigranss, per tablet, are accordmgly suitable repre- Ampoules are convenient imit dosage forms, 
sentative unit dosage forms. 65 Tablets, dragees, or capsules having talc and/or a 

The compounds of this invention can thus be used for carbohydrate carrier or binder or the like, the carrier 
the formulation of pharmaceutical preparations, e.g. for preferably being lactose and/or com starch and/or 
oral and parenteral administration to mammals includ- potato starch, are particularly suitable for oral applica- 


Active compound 

5.0 

mg 

Lactosum 

67.8 

mg Ph. Eur. 

AviccI TM 

31.4 

mg 

Ambcrlilc tm IRP 88 

1.0 

mg 

Magncsii stcans 

0.25 

mg Ph.Eur. 
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tion. A syrup, elixir or the like can be used in cases Subsequent evaporation gave a hard glass, which was 

where a sweetened vehicle can be employed. purified on a silica gel column using 99.5% ethanol as 

Generally, the compounds of this invention are dis- eluent. The title compound was isolated, and its struc- 

pensed in unit form comprising 0.05-100 mg in a phar- ture confirmed by the IR and NMR data. M.p. 156' C 

maceutically accepuble carrier per unit dosage. 5 The following compounds were prepared in the same 

The dosage of the compounds according to this in- manner from (-).trans-4K4-nuorophenyl).3.(3 4- 

vention is 0.1-300 mg/day, preferably 10-100 mg/day, methylenedioxyphenoxymcthyl)piperidine hydrochlo- 

when administered to patients, e.g. humans, as a drug. nde and the relevant halogeno compound (the actual 

A typical tablet which may be prepared by conven- 1^^^^^ gj^en). Oxalates were prepared from the free 

bonal tablctttng techmques contains: lo base by mixing aquimolar amounts of amine and oxalic 

add (anhydrous) io acetone solution, which caused 
precipitation of the oxalate after few min at RT or in the 
fridge: 

(- )-trans- K3-(4.4-dimethyI- l-piperidyI)-propyI)-4- 

^ ^ (4-fluorophenyI>-3-(3.4-methylenedioxyphenoxyme- 

thyl)-piperidine dihydrochloride, from cquimolar 

* *u u- u 1 • 1 J 1.1 1 • : amounts of the "piperidine" and the chloro compound. 

Due to the high calcium overload blocking activity. ^^^^ ^ ^ST C. 

the compounds of the mvention are extremely useful in (»>trans.H3KUmcJhylaminopropyl>4.(4-fiuoro- 

the treatm^it symptoms related o an accumulation of 20 phenyl>3-(3,4^methykn^ioxypSym^^^^ 

calcium m bram cells of mammals, when admmistered dmydr^hloride, from Z chloro comiund by 

m an amount effective for blockmg calcium overload in 7^, ^7^ 7^^: ^ * i r • ",1^7?,^^^^ 

brain cells. The important calcium overload blocking ^^^^ for 50 h. a few crystals of lodme added. M.p. 295" 

activity of compounds of the invention includes both */ x . ^ « ^ ,x ^ - 

activity against anoxia, ischemia, migraine and epilepsy. 25 (->trans^4.fluorophenyl)-^^^ 

The compounds of the invention may accordingly be P^enoxymethyl)-l-(H2-methy 

administered to a subject, e.g., a living animal body, pipendme dihydrochlonde, from equimolar amounts of 
including a human, in need of a calcium overload >peridine" and the chloro compound by reflux for 3 h. 
blocker, and if desired in the form of a pharmaceutical- ^ crystals of I2 added. M.p. 250* C 
ly-acceptable acid addition salt thereof (such as the 30 (-Hrans-l-(2-ethoxycarbonylethyl)-4-{4-fluoro- 
hydrobromide, hydrochloride, or sulfate, in any event phenyl).3-(3.4-raethylene dioxyphenoxymeth>d)piperi- 
prepared in the usual or conventional manner, e.g., ^^^^ oxalate, from the bromo compound, reflux time 2 
evaporation to dryness of the free base in solution to- h, m.p. 51* C, purified by column chromatography on 
gether with the acid), ordinarily concurrently, simulta- silicagel using CH2CI2/CH2OH 9:1 as eluent. 
neously, or together with a pharmaceutically-accepia- 35 )-trans-4-(4-fluorophenyl)-3-(3,4-methylenedioxy- 
ble carrier or diluent, especially and preferably in the phenoxymethyl)-l-(3-thiomorpholinylpropyl)-piperi- 
form of a pharmaceutical composition thereof, whether dine dihydrochloride. from equimolar amounts of "pi- 
by oral, rectal, or parenteral (including subcutaneous) pcridine" and the chloro compound, a few crystals I2 
route, in an effective calcium overload blocking added, reflux time 3 h, m.p. 267* C 
amount, and in any event an amount which is eflective 40 (— )■t^ans-l-carbamoylmethyl-4-(4-fluorophenyl)-3- 
for the treatment of anoxia, ischemia, migraine or cpi- (3,4-methylcncdioxyphenoxymethyl)-piperidine hydro- 
lepsy, traumatic head injury and neurodegerative dis- chloride, from the iodo compound, reflux for 2 h, m.p. 
eases due to their calcium overload blocking activity. 104' C. 

Suitable dosage ranges are 1-200 milligrams daily. (-)-trans-4-(4-fluorophenyl)-3-(3,4-methylenedioxy- 

10-100 milligrams daily, and especially 30-70 milli- 45 phenoxymethyl)-l-(3-morpholinopropyl)-piperidine 

grams daily, depending as usual upon the exact mode of dihydrochloride, from equimolar amounts of "piperi- 

administration, form in which administered, the indica- dine" and the chloro compound, a few crystals of iodine 

tion toward which the administration is directed, the added, reflux for 30 h, m,p. 108" C. 

subject involved and the body weight of the subject (->trans-l-<4-cyanobutyl)-4-(4-fluorophenyl)-3-(3,4- 

involved. and the preference and experience of the 50 methylencdioxyphenoxymethyl)-piperidine oxalate, 

physician or veterinarian in charge, from the bromo compound by addition of a few iodine 

The invention wUl now be described in further detail crystals, and reflux for 1 h. The free bases was purified 

with reference to the following examples: on a silicagel column using CH2CI2/CH3OH 9:1 as 

EXAMPLE 1 ^^^^^ ni p- ^ 

55 (-)-trans-KU3^oxolyl-2-methylH-(4-fluoro- 

(-)-trans.H2-cyanoethyl)-4K4-fluoro phenyl)-3-(3,4.mcthylcnedioxyphenoxymcthyl).piperi. 

mcUiylcncdioxyphenoxymethyl).pipcndmc oxalate, from the bromo compound, addition of 

hydrochloride one iodine crystal, reflux for 120 h. m.p. 53* C 

1 g of (— )-trans-4-(4-fluorophenyl)-3-(3.4-methylcne (— Hrans-M^flworophenyI)-l-tetrahydrofurfuryl-3- 

dioxyphenoxymethyO-piperidine hydrochloride m 50 60 (3,4-methylcnedioxyphenoxymethyl)-piperidine oxa- 

ml 99.9% ethanol was mixed with 3-bromopropionitrile late, from the bromo compound, reflux time 7 h, puri* 

(7 ml) and 2 g potassium carbonate. The mixture was fled on silicagel cdumh, ducnt CH2CI2/CH3OH 9:1, 

refluxed for 70 h. Afler cooling 25 ml acetone and 25 ml hard glass. Identified by NMR and MS data. MS (m/ei 

diethylether were added, the precipitate filtered off, and % of base peak): 413,5; 343.38; 342,100; 204,25; 137,28; 

the filtrate evaporated in vacuo. The residue was ex- 63 109,38; 83,42; 58,100; 57,55. 

tracted with IN NaOH/cther, the ether layer dried (— )-trans-4-(4-fluorophenyI>l-(6-hydroxyhexyl)-3. 

(MgS04) and evaporated to dryness. The residue was (3,4-methylenedioxyphenoxymethyl)-piperidine oxa- 

dissolved in acetone and excess cone. HCl was added. late, from the chloro compound, addition of a few crys- 
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tals of iodine, reflux for 24 h, punfied by column chro- • cipitated with an equimolar amount of anhydrous oxalic 

matography on silicagel CH2C1^'CH30H 9:1 as eluent acid in acetone solution, m.p 101* C 

hard glass. Identified by IR. NMR and MS-^ata MS (+ -)-trans.3-(3-phenoxyphenoxymethyl)-4-phenyI- 

^^{'7/'',,°A^^J'ff'V?^^'' ^^'^^^ Piperidine oxalate. The hydrochloride was extracted 

171,10; !37.^109.15: 58 100. 5 with OH-/ether, the ether phase evaporated to dry- 

« (-)-t'-«"f-^^fl"°™P«''="y>> :(3-hydro^^ ness. and the residue dissolved in acetone and precipi- 

p 4-methyIen«l.oxyphenoxyinethyl>pipend.ne oxa- ^ted by means of an equimolar amount of anhydrous 

hte from the bromo coraj^und, rdh« 7 h. isolated as a ^^^ ^^ ^^^^^^^ ^ . ^ 

hard glass, identified by IR and NMR. *^ 

EXAMPLE 2 EXAMPLE 4 

(+ -).trans.l.methyl-3-(6*romo-2.naphthoxymethyl)- ^,ZJ°!!Z'!!.fJT^"^ '^^''' ""f f '^'^ 
4-phenylJiperidinehydrocMoride alkWation method d^ribed in exainple 1. 

(+-)-trans-3-(3-tnfluoromethylphenoxymethyl)-l- 
6-bromo-2-naphthol (2.45 g) was dissolved in MIBC pentyl-4-phenylpiperidine oxalate, from (+ -).trans-3- 
(40 ml). NaOH (0.52 g) was added, and the mixture was (3-trinuoromethylphenoxymethyl>4-phenylpiperidine 
stirred for J h. (+ -).traiis-l-methyl-4-phenyl-3-phe- and pentyl bromide by reflux for 10 h. M.p. 130' C 

S' nr i^'^^ T !?!?!5?? r ^\ w- (+-)-trans-4K4-methoxyphenyl)-3-(3.4- 

MIBC (50 nd) was added to Ae "phenolate" solution, methylenedioxyphenoxymethylH-pentylpiperidine ox- 

^ .2, / H*^- ^ ^ I*^ "^^7 20 "l^**^ corresponding unsutetitu^piperidine 

evaporated to dryness and the residue extracted with 20 Z « r i. fi ^T. 

Ol^ther. The e^er layer was dried (Na2S04) filtered "^fl'^^^T^T",^^^ ^ ^l^' 

and evaporated to dr>^riess. The crude product was {+r>tons-3-(4-alW-2-ine^^^ 

purified on sUicagel. petroIether/CHaOH 1:1 as eluent. Pentyl-4-phenylpipend,ne oxalate, by refiux of the cor- 

The purified product was dissolved in ether and precipi- responding unsubstituted pipendine with pentyl bro- 

tatcd with excess cone. HQ-solution. Reprecipitation 25 mide for 16h.m.p. 116 C 

from acetone/ether gave 0.7 g compound, ra.p.225'' C , -Hrans.3-(3.4-inethylenedioxyphenoxymethyl)- 
In the same manner were prepared the following l-pentyl-4-(3-trifluoromethylphenyl>piperidine hydro- 
compounds from (+-)-trans-l-methyl-4-phenyl-3- chlonde from the corresponding unsubstituted piperi- 
phenylsulfonyloxymethylpiperidine and the appropri- ^^^^ 1 h with pentylbromide. M.p. 166.6' 
ate substituted phenol or naphthol. Oxalates were pre- 30 C. 

pared by mixing equimolar amounts of "pipendine (+— )-trans-l-pentyl-3-(3-phenoxyphenoxymethyI)- 

base" and anhydrous oxalic acid in acetone solution. 4-phenylpipcridine oxalate from the corresponding un- 

(+ — )-trans-l-methyl-3-(3-trifluoromethyIphenox- substituted pipendine and pentylbromide by reflux for 2 

ymethyi-4-phenylpiperidine oxalate. Heating at 130* C. h. M.p. 77" C. 

until the sulfoester had reacted as seen by TLC. M.p. 35 (+— )-3-(4-al]yl-2-methoxyphenoxymethyl)-l-pen- 

92* C. tyl-4-{3-trifluoromethylphenyl)-piperidine oxalate, pre- 

(-(._).trans-3-(4-chloro-l-naphthoxymethyl)-l- pared from 1-bromopentane and 3-(4-allyl-2-methoxy- 

methyI-4-phenylpiperidine oxalate. Heating to 110* C phenoxymcthyI>4-(3-trifluoromethylphenyl)piperidine 

for 14 h. M.p. 88* C. by reflux for 10 h, M.p. 130.4* C. 

^ (+ — )-3-(4-allyl-2-methoxyphenoxymethyl-l-pcntyl- 

-trans-3-(4.alIyl.2-methoxyphenoxymethyIH-phenyl- 4-(4-trifluoromethylphenyl)-piperidine oxalate, pre- 

piperidine oxalate. Reaction time 40 h at 1 10* C. M.p. pared from the conresponding unsubstituted piperidine 

^^T^\ , t. , , ,v as the oxalate and pentylbromide. purified on alicagel 

(+-).trans.l-methyl.3-(3.phenoxyphenoxymethyl)- column CH2CI2/CH3OH 9/1 as eluent. M.p 141 2*C 

4-phenylpiperidine oxalate. M.p. 166* C _ ^ « (+-Hrans-3<4-allyl-2-methoxyphenoxymethyl).l-' 

(+ )4rans.3.(2<yanophenoxymeth butyl.4.phenylpiperidine oxalate. Preparation from L 

phenylpipendme oxalate. M.p. 108 -1 10 C, bromobutane and the unsubstituted piperidine by reflux 

EXAMPLE 3 for 5.5 h. M.p. 74.9* C. 

(^-)-.ra^-3-(3.tnfluor^^^^^^^ 50 oyl^^'^^^fj^^^^^^^r^''^^^ 

phenylpipOTduie hydrocWonde was prepared by means cydojroj Wmethylbro^de^d unsubstituted pi^^ 

of alpha-chloroethyl chloroformate using the method { f '2 h M o 80 1* C 

described in J. Org. Cbem. 49 (1984) 2081 (R. A. Olof- ^1 *^wra« \!L.««vO m^rtii.^i.. » 4x 

son, J. T. Martz. J P. Senel. M. Piteau and T. Malfroot). JJ^JT^^rvi^S ^ o^^^^ 

Na^lried toluene was used as solvent instead of 1,2- 55 SfT^ii* C^'^L^?"*^ l-**^.?/*** 

dichlotoethane in the primary reaction. M.p. ITl' C P^e^andunsubstttutedpipendmeby refluxfor6h.M.p. 

The following compounds were prepared in exactly / . \ o />i n i 

the same mamier by l^dealkylation of the correspond- . (+ -H'«ns-3<4^yl-2.methoxyphenoxymethyl)- 

ingN-methyl compound. hexyl4-phenylpipendidne oxalate, from the oorre- 

(+ -)-trans4-(4-^thoxyphenyl)-3.<3,4- 60 i^?^^*" w ^ff^^'' t-biomohexane 

methylenedioxyphenoxymetWipeiidine. The hy- by «flux for 144 h. M.p. 114' C. 

drocUoride was extracted with NaOH/ether, the above EXAMPLE 5 

mentioned compound was precipitated from aceto- , . . . , 

ne/ether, m.p. 184* C. (-(— >trans-4<4.methoxyphenyl).l-methyl-3.(3,4- 

(+ -)-trans-3-(4^yl-2-methoxyphenoxymethylH- 65 inethylenedio;orphcnoxymethyl)-ptperidme, 

phenylpiperidine oxalate. The hydrochloride was ex- hydrocWonde 

traded with OH -/ether, the ether phase evaporated to ( + — >-trans-3-inetboxycart>onyl-4-(4-methoxy- 

dryness, and the residue dissolved in acetone and pre- phenyl)-l-methylpiperidine was prepared from areco- 
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line and 4-bromoanisoIe as described by Plati et. al. (J. (— )-trans-3-(2-bromo-4»5-methylenedioxyphenox- 

Org. Chem. 22 (1957) 261). ymethyl)-lK;yclopropylmethyl-4-(4-fluorophenyl)- 

9.6 g of this compound was reduced with LiAlH4 (2.8 piperidine hydrochloride. M,p- 60* C. (hard glass) 
g) in dry ether (150 ml), by reflux for 6 h, giving (+ — )- (— )-t^ans-3-(2-bromo-4,5-methylenedioxyphenox- 
trans-3-hyd^oxymethyl-4-(4-methoxyphenyl)-l -methyl- ^ ymethyl)-l-(2,3-dibromopropyl)-4-(4-fluorophenyl)- 

piperidine (6.5 g) as an oil when the normal rinse-up piperidine hydrochloride. The crude product was puri- 

procedure was used. fied on silicagel using CH2CI2/CH3OH 9/1 as eluent. 

The crude product was dissolved in toluene (300 ml) M.p. 108* C. 
triethylamine (7.7 ml) was added, and after stirring for (— )-trans-3-(2-bromo-4,5-methylenedioxyphenox- 

J h benzenesulphonyl chloride (4.3 ml) was added, and yincthyl)-4-(4-fluorophenyl)-l-(3-thiomorpholino- 

the mixture stirred at R.T. for 5 h. propyI)piperidine dihydrochloride. The crude product 

The toluene phase was washed with H2O, dried over was purified on silicagel using CH2Ci2/CH30H 9/1 as 

MgS04> filtered and evaporated to dryness resulting in eluent. M.p. 24V C. 

7.9 g of (-f — )-trans-4-(4-methoxyphenyl)-l-methyl-3- (-h— )-trans-3-(2-bromo-4-(2,3-dibromopropyl)-6- 

phenylsulfonyloxymethylpipcridine as a yellow oil. niethoxyphenoxymethyl)-4-phenylpiperidine hydro- 

4, 1 g of this oU dissolved in MIBC (200 ml) was added chloride. M.p. 98.9* C (hard glass), 
to a solution of sesamole (1.7 g) and NaOH (0.5 g) in (4-)-trans-3-(2-bromo-4,5-methylenedioxyphenox- 

MIBC (200 ml). The mixture was stirred at reflux temp. yniethyl)-4-(4-fluorophcnyl)-l-pentylpipcridinc hydro- 
for 1.5 h. Subsequently the mixture was extracted with 20 M.p. 112.3'-113.3* C 

H2O. The MIBC-phase was isolated and evaporated to EXAMPLE 7 

dryness. 

The resulting mass was extracted from aqueous (+-)-l-methyl-3-(3,4-methylenedioxyphenoxyme- 
NaOH/ether, the ether layer was isolated, dried over thyl)-4.(3-trifluoromethylphenyl)-piperidine 
MgS04 and evaporated to dryness. The resulting oil 25 3-methoxycarbonyl-l-methyl-4-(3.trifluoromethyl- 

was dissolved in acetone and precipitated as its hydro- phenyl)piperidme was prepared as the cis/trans mixture 

chloride salt by addition of excess cone. HCl-solution. from arecoline and 3-bromo-trifluororaethylbenzene as 

Yield 1.7 g of (-|--)-trans-4-(4-methoxyphenyl)-l- described (J.Org.Chem. 22 (1957) 261). The product 

methyl-3-(3,4-methylenedioxyphenoxymethyl)-piperi- was purified by vacuum distillation. B.p. 90"-! 10" 
dine, hydrochloride. M.p. 212.2° C The identity was 30 C./0.7 mmHg. 

confirmed by the IR. NMR and MS-data. 19.2 g of this compound was reduced by means of 

(-f -)-trans-l-methyl-3-(3.4-methylenedioxyphenox- UAIH4 (4.85 g) in dry ether (325 ml) in an N2-atmos- 

ymethyl)-4-(3-trifluoromethylphenyl)piperidine was phere by reflux for 4 h. After the normal rinse-up proce- 

prepared using the same reaction sequence starting from dure followed by purification on a silica gel column 

arecoline and l-bromo-3-trifluoromethyl-bcnzene. M.p. using CH3OH/CH2CI2 (1/1) as eluent 13.2 g oil was 

93.6* C. isolated. Identified as a cis/trans mixture of 3-hydrox- 

EXAMPLE6 yniethyM-methyl-4-(3-trifluoromethylphenyl)piperi- 

dinc by means of ^H-NMR. 

(— )-trans-3-(2-bromo-4,5-methylenedioxyphenoxyme- ^ The compound was dissolved in toluene (300 ml), 

thyl)-l-butyl-4-(4-fluorophenyl)-piperidine triethylamine (13.5 ml) was added, and the mixture 

hydrochloride stirred for 1 h. Subsequently benzenesulphonyl chloride 

(->traiis-l-butyl-K4-fluorophenyl)-3.(3.4- I' lll^lT '^'^f' ""^ ™""f ^"^ ^° 

methylenedioxyphenoxymethyD-piperidine hydrochlo- ^TJ* ^ "*"''*!^ with H2O; the sepa- 

ride (1 g) was dissolved in CH2CI2 (50 nJ) Bromine 45 '"fj-^^ll^l^ "^^^^"^ ""^^^ "^'^ 
(0.124nJ)wasaddeddix>pwiseatR.T.After«irringfor e^^^^itfiSS "!? '^^'^'^P'^^ ^'^^ ^.'^ 
2 h aqueous NaOH was added, and the CH2CI2 layer ^S^f ^^^r^Jn'r'^^'i to dryn^givmg ia3 
was isolated, dried over NajSO*. Hltered and ev^- ^M^^jlfi"!?'?''' 

rated to dryness. The residue was dissolved in aceX. ^SSta/b^fn iStR^^^^ 

Tj^i j.t^v *: J 50 P^pename by 'H-NMR, was subsequently dissolved in 

excess cone. HCl was added, and the above mentioned ^ ^^^^ ^^^^ ^ ^ of sesamol (1.9) 

5°""! iT-T' P'^^'P'^'^ °f <^t^<=^- and NaOH (0.5 g) in MIBC (150 ml). The mixture was 

M.p, Ub C. ^ „ . ^ rcfluxed for 2 h, stirred at RT overnight and extracted 

In exacdy the same manner the followmg compounds H2O. The MIBC-phase was evaporated to dry- 
were prepared from the corresponding unbrominated ^ess, the residue was ecxtracted with NaOH/ether, the 
compounds. ^ , ^ ether layer separated acetone and cone. HQ (2 ml) was 

(-)-trans-3-(2-bromo-4,5-methylcncdioxyphenox- added resulting in a precipitate 

ymcthyl).l.pentyl-4-phenylpiperidine hydrochloride, This was purified on a silica gel column usmg 

"^P- ^^^^ ^ CHCI2/CH3OH 9/1 assolvent. yielding 1.1 gof {+-> 

(-).trans-3-(2-bromo4,5-methylenedioxyphcnox. ^ trans.l-methyl-3-(3.4.methylenedioxyphenoxymethyl). 

ymethyl)-4-(4-fluorophenyl)-l-pentylpiperidine hydro- 4<3-trifluoromethylphenyl)piperididne. M.p. 93.5« C. 

chloride. M.p. 105* C. and 0.1 g of (-h -)-cis-l.methyl-3-(3.4:methylene dioxy- 

(-)-trans-3-(2-bromo-4,5-methylenedioxyphenox- phenoxymcthyI-4-(3-trifluoromethylphenyl)piperidine 

ymethyl)-l-(3^imethylaniinopropyI)-4-(4-fluoro- isolated as the oxalate identified by its »H-NMR and 
phenyl)-piperidine dihydrochloride. M.p. 250* C. (d). 65 mass spectrum. 

(-)-trans-3-(2-bromo-4,5-methylenedioxyphenox- (+-)-3-(4.allyl-2-mcthoxyphenoxymethyl)-l.meth- 

ymethyl)-4-(4-fluorophcnyl)-l-(2-methoxyethyl)-piperi- yl-4-(3-trifluoromethylphenyl)piperidine oxalate was 

dine hydrochloride. M.p. 65" C. (hard glass). prepared from l-methyl-3-phenylsulphonyloxymethyl- 
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4-(3-trifluoromethyl)piperidine and eugenol as de- 
scribed above by reflux for 1.5 h. M.p. 43.5' C. 

EXAMPLES 

(4- — )-traiis-3-(3,4-methyIenedioxyphenoxyinethyl)- 
l-pentyI-4-(4-pentyloxyphenyl)piperidine hydrochlo- 
ride was prepared by refluxing 4-(4-hydroxyphenyl)-3- 
(3,4-inethyIenedioxyphenoxymethyI)piperidine hydro- 
chloride (0.35 g) with l-bromopentane (1.8 ml) and 
K2CO3 (1 g) in abs. ethanol (25 nil) for 2 h. The rinse-up 
procedure described in example 1 gave the title com- 
pound. M.p. 148.2' C 

EXAMPLE 9 

( -f — )*3-(4-allyl-2-methoxyphenoxymethyl)- 1 -methyl- 
4-(4-trifluoromethylphenyl)piperidine oxalate 

This compound was prepared by exactly the same 
reaction sequence as described in example 7 using 
arecolin and 4-bromotrifluorobenzene as the starting 
materials. The intermediates were identified by means 
of ^H-NMR and so was the identity of the product 
confirmed. 

EXAMPLE 10 

(— )-trans-4-(4-fluorophenyl)-3-(2-iodo-4,5- 
methylenedioxyphenoxy methyl)- 1 -pentylpiperidinc 
oxalate 

(— >trans-4-(4-fluorophenyl)-3-(3,4-methylenedioxy- 
phenoxymethyl)-! -pentylpiperidinc (1.2 g) was dis- 
solved in CH2CI2 (50 ml). Silver trifluoroacetate (0.66 
g) was added, followed by iodine (0.76 g) in CH2CI2 
added over a 10 min. period. Stirring for 24 h at R.T. 
The mixture was filtered, extracted v^th OH-, the 
CH2Cl2-phase dried (NaS04) and subsequently evapo- 
rated to dryness. The residue was purified on silica gel 
and precipitated as the oxalate in acetone solution. M.p. 
93.6'-94.0' C 

EXAMPLE 11 

( -f- — )-trans-3-(4-propenyl-2-methoxyphenoxymethyl)- 
4-(4-fluorophenyl)- 1 -pentylpiperidinc oxalate 

3-chloromethyl-4-(4-fluorophenyl)- 1 -pentylpiperi- 
dinc (1 g) dissolved in dry DMF was added to a solution 
of eugenol (0.6 g) and sodium (0.09 g) in abs. ethanol SO 
ml. The mixture heated to 100' C. for 5 days. After 4 
days NaH was added. 

The reaction mixture was extracted with OH- /ether, 
the etheral layer was dried (MgS04), evaporated to 
dryness and purified on a silica gel column - using 
CH2a2/CH30H as eluent Precipitated as the oxalate 
from acetone solution. Identified by and i^c NMR. 
M.p, 128.0'-128.4' C 

We claim: 

1. A method of treating anoxia, ischemia, migraine, 
epilepsy or head mjury, which comprises the step of 
administering to the manmial an effective calcium- 
uptake-inhibitory amount of a piperidine compouind 
selected from those having the Formula I 
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(I) 


wherein 

15 R3 is 3,4-methylenedioxyphenyl, phenyl, or ns^hthyl, 
which are optionally substituted with one or more 
halogen, Cu6-alkoxy, phenoxy, cyano, mono or 
poly halogenated Cj^alkyl. C2^alkenyl, Ci^ 
alkyl. or C^-s-alkylene, 
20 RUs Ci^-alkyl substituted with piperidino, morpho- 
lino, thiomorpholino, dioxolanyl, or tetrahydrofur- 
anyl, wherein the heterocyclic ring is optionally 
substituted with C|^-alkyl, 
X is hydrogen, halogen, trifluoromethyl, hydroxy, 
25 cyano, or Ci.8-alkoxy, 
V is O or S; 

and a pharmaceutically-acceptable acid addition salt 
thereof. 

2. A method of claim 1 wherein the treatment is di- 
30 rected to the treatment of ischacmia or head injury. 

3. A method of claim 1, wherein the compound is 
(-)-trans-l-(3-(4,4-dimethyM-piperidyl>propyl)-4-(4- 
fluorophenyl)-3-(3.4-methylenedioxyphenoxymethyl)- 
piperidine or a pharmaceutically-acceptable salt 

35 thereof. 

4. A method of claim 1, wherein the compound is 
(-)-trans-4-(4-fluorophenyl>-3-(3,4-methylenedioxy- 
phenoxymethyl)-l-(3-(2-methyl-l-piperidyl)propyl)- 
piperidine or a pharmaceutically-acoeptable salt 

40 thereof. 

5. A method of claim 1, wherein the compound is 
(-)-trans-4-(4.fluorophenyl>3-(3,4.methylenedioxy- 
phenoxymetfayl)- 1 -(3-thiomorpholinylpropy l)-piperi- 
dine or a pharmaceutically-acceptable salt thereof. 

45 6. A method of claim 1, wherein the compound is 
(— )-trans-4-(4-fluorophenyl>3-(3,4-methylenedioxy- 
phenoxymethyl)- 1 -(3-morpholinopropyl)-piperidine or 
a pharmaceutically-acceptable salt thereof. 

7. A method of claim 1, wherein the compound is 
30 (— )-tran5-l-(l,3-dioxolyl-2-methyl)-4-(4-fluorophenyl)- 

3-(3,4-methylenedioxyphenoxymeAyl>-piperidine or a 
pharmaoeutically-acc^table salt thereof. 

8. A method of claim 1, wherein the compound is 
(-)-trans-4-(4-fluorophenyI>l-tetrahydrofurfuiryl-3- 

55 (3,4-methylenedioxyphenoxymethyl)-piperidine or a 
pharmaceutically-acceptable salt thereof. 

9. A method of claim 1, wherein the compound is 
(— )-trans-3-(2-bromo-4,5-methyIenedioxyphenoxyme- 
thyl>4-(4-fluorophenyl)-l-(3-thiomorpholinopropyl)- 

60 piperidine or a pharmaceutically-acceptable salt 
thereof. 

10. A method of claim 1, wherein the compound is 
(-)-trans-4-(4-fluorophenyl)-3-(3,4-methylenedioxy- 
phenoxymethyl)-l-(3-thiamorpholinylpropyl)-piperi- 

65 dine dihydrochloride. 


UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : 5,208,232 
DATED : May 4, 1993 

iNVENTOR(S) : Palle Jakobsen, Jorgen Dreger 

It tt ortifial that mor appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown bdow: 

Title page, item^ [75]; "Dreger" should read --Drejer—. 
Column 2, line 65; delete "the". 
Column 3, line 38; "rate" should read — rat — . 
Column 4, line 27; "Dilution are" should read —Dilution is~- 
Column 4, line 36; "significant" should read — significantly--. 
Column 5, TABLE I-Continued, in the table, first column, 
last line, in the formula; "-(CH,^" should read 

— (CH2)3- — . 

Column 10, line 10; "aquimolar" should read — equimolar--. 
Column 10, line 12; "after few min" should read 

— after a few minutes — , 
Column 10, line 13; "fridge" should read — refrigerator — . 
Column 12, approximately line 59; "4-phenylpiperididne" 

should read — 4-phenylpiperidine — • 
Column 14, approximately line 48; begin a new paragraph with 

"5 g". 

Column 14, line 55; "ecxtracted" should read — extracted— • 
Column 14/ approximately line 61; " piper ididne. " should read 

— piperidine. — . 

Column 15, line 62; "injury which" should read — injury in a 
mammal which — . 


Attest: 


Signed and Sealed this 
Third Day of May, 1994 


Attesting Officer 


BRUCE LEHMAN 

Commissioner of Patents and Trademarks 


UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 


PATENT NO. : 5 , 208 , 232 
DATED : May 4, 1993 


INVENTOR(S) : Palle Jakobsen, Jorgen Dreger 

It B certified that sror appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown bdow: 

Title page, item^ [75]; "Dreger" should read —Drejer— . 
Column 2, line 65; delete "the". 
Coluinn 3, line 38; "rate" should read — rat — . 
Column 4, line 27; "Dilution are" should read — Dilution is — . 
Column A, line 36; "significant" should read — significantly—. 
Column 5, TABLE I-Continued, in the table, first column, 
last line, in the formula; "-(CHj-)!-" should read 


Column 10, line 10; "aquimolar" should read — equimolar — . 
Coliunn 10, line 12; "after few min" should read 

— after a few minutes — . 
Column 10, line 13; "fridge" should read — refrigerator — . 
Column 12, approximately line 59; "4-phenylpiperididne" 

should read — 4-phenylpiperidine — . 
Column 14, approximately line 48; begin a new paragraph with 
"5 g". 

Column 14, line 55; "ecxtracted" should read — extracted — . 
Column 14, approximately line 61; " piper ididne. " should read 

— piperidine. — . 
Column 15, line 62; "injury which" should read — injury in a 

mammal which — . 
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